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ABOUT THIS REPORT
Climate change is affecting agriculture more 
than any other sector. Increased frequency 
and severity of drought, flood, heat, and 
unseasonable rainfall heavily impact rainfed 
agriculture, ultimately resulting in production 
losses. In that context, The Alliance of Bioversity 
International and the International Center for 
Tropical Agriculture (CIAT) through its climate 
action lever, are developing climate risk profiles 
for agricultural value chains in developing 
countries at the national and subnational level. 
These profiles build on past work conducted 
by CIAT and the CGIAR Research Program on 
Climate Change, Agriculture and Food Security 
(CCAFS)in collaboration with the World Bank and 
other partners, including FAO, USAID, DFID1.
The present report aims to provide a climate 
and vulnerability analysis of the Green 
Innovation Centres (GIC) target commodity 
value chains. Herein we identify climate 
change- related vulnerabilities, hazards, and 
opportunities for adaptation to the same. 
Ultimately, our goal is to foster awareness of 
risks and adaptation priorities in the selected 
value chains and inform climate investments 
and planning through the recommendations on 
priority innovations to manage climate risks.
1 https://ccafs.cgiar.org/publications/csa-country-profiles
The report begins with an extensive 
literature reviews of the selected value 
chains and their key challenges and 
adaptation strategies. Climate hazards and 
crop suitability modelling offer insights into 
potential future scenarios under climate change. 
These results inform potential adaptation 
approaches, which are prioritized by in-country 
experts and stakeholders through an online 
survey. The top-rated adaptation priorities 
undergo a cost-benefit analysis. Finally, the 
results are peer-reviewed by the GIC country 
office and the Alliance scientific staff.  
Highlights
» Agriculture contributes 25% to the national Gross Domestic Product (GDP) 
and employs 84% of rural households, the majority of whom are smallholders.       
(Chapter 2, pg.10)
» The main agricultural challenges include dependence on rainfall, poor land tenure, 
climate change, low input use and mechanization, poorly developed markets, and a 
lack of extension services. (Chapter 2, pg.16-17)
» The Nigerian federal government has several policies and strategies to support 
farmers’ adaptation to climate change, including the Growth Enhancement Support 
Scheme and the National Biodiversity Strategy and Action Plan. (Chapter 3, pg.18-
19)
» Successful implementation of policies and strategies require strengthening 
institutional networks, capacity, and collaborative efforts with development agencies 
such as the German Agency for International Cooperation (GIZ). (Chapter 3, pg.19) 
» Climatic modeling indicates that droughts, high temperatures, moisture stress, and 
floods will likely impact agricultural production in Nigeria. (Chapter 5, pg.23-25) 
» Maize, rice, and cassava production are greatly reduced by drought and flood, 
while extreme rainfall and high temperatures decrease potato production.                 
(Chapter 5, pg.31-33)
» Farmers’ strategies to cope with climate hazards include diversification, early 
planting, early maturing crops, improved farming techniques, and off-farm 
employment. (Chapter 6, pg.34-35) 
» Enhancing the Nigeria Incentive-Based Risk Sharing System for Agricultural Lending 
(NIRSAL) network would significantly benefit agricultural value chain actors.      
(Chapter 7, pg.43)  
» Several practices that would enhance farmer’s resilience are not widely adopted, 
including organic or biodegradable mulch, reduced, and permanent soil cover. 
(Chapter 6, pg.35)   
» Conclusively the adaptation potential for the selected value chains is promising. 
The cost-benefit analysis (CBA) results indicate good agricultural and post-harvest 
practice in rice and drought-tolerant varieties of potatoes are profitable but would 
require support to be widely adopted. (Chapter 6, pg.40)
The Green Innovation Centres for the 
Agriculture and Food Sector (GIC) founded 
by German Federal Ministry for Economic 
Cooperation and Development (BMZ) and 
led by the German Agency for International 
Cooperation (GIZ) in collaboration with local 
ministries and programmes, aims to promote 
agricultural innovation under the ONEWORLD 
No Hunger initiative. Through the GIC, GIZ 
aims to generate employment raise farmers’ 
income, and improve farmers’ education and 
skills by funding training in good agricultural 
practices, water management, post-harvest 
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1. Introduction
Agricultural production significantly 
contributes to the Nigerian economy as a 
primary employment source for many rural 
households. The typical farming system is 
characterized by low inputs and mechanization, 
dependence on rainfed agriculture, insecure 
land tenure, and high poverty rates. These 
factors make Nigerian agriculture particularly 
vulnerable to climate impacts, with future 
climatic predictions suggesting these impacts 
will worsen in the coming years. In response, 
the government has started to invest in the 
agriculture sector to increase farmer resilience. 
Several programs and policies now address 
agricultural challenges to climate change, such 
as low soil fertility, low use of inputs, poverty, 
and market linkages. These programs are 
outlined in the National Adaptation Strategy and 
Plan of Action on Climate Change for Nigeria, The 
Vision 20:2020, the National Policy on Climate 
Change, and the National Agricultural Resilience 
Framework 2015.
The government has partnered with 
development agencies in transforming 
agricultural production to enhance food 
security, reduce poverty, and create a 
sustainable and profitable sector. For 
example, the German Agency for International 
Cooperation (GIZ), the Federal Ministry of 
Agriculture and Rural Development (FMARD), 
and the Agricultural Research Council of Nigeria 
(ARCN) in charge of the National Agricultural 
Research System (NARS) are creating Green 
Innovation Centres (GIC) for the agriculture and 
food sector under the “ONEWORLD No Hunger” 
initiative.2 This initiative targets maize, rice, 
potato, and cassava value chains in the Oyo, 
Ogun, Benue, Nasarawa, Plateau, Kano, and 
Kaduna states. Through the Green Innovation 
Centres, GIZ aims to enhance farmers’ income 
and education by improving their technical skills, 
holding entrepreneurial training, and using 
2 The Green Innovation Centres are also implemented in other countries targeting different value chains namely, Kenya, Zambia, Malawi, 
Mozambique, Cameroon, Togo, Ethiopia, Ghana, Benin, Ivory Coast, Burkina Faso, Mali, Tunisia, India, and Vietnam.
information and communication technology 
(ICT)-based platforms to enhance extension 
services. 
 
This document presents a climate and 
vulnerability analysis of maize, rice, potato, 
and cassava value chains in the Oyo, Ogun, 
Benue, Nasarawa, Plateau, Kano, and Kaduna 
states, Nigeria (Figure 1). Its aim is to inform 
value chain stakeholders, policymakers, and 
the private sector about climate change risks 
and opportunities. Additionally, it will integrate 
climate change into the national development 
agenda. The climate risk profile is a collaboration 
with the International Center for Tropical 
Agriculture (CIAT), now part of the Alliance of 
Biodiversity International and CIAT and GIZ. 
Information was collected through literature 
review, surveys, and interviews with experts 
from all four value chains. Climate modeling, 
a crop suitability analysis, and a cost-benefit 
analysis were carried out for the specific 
states and their value chains. This climate risk 
profile is organized into six sections. The first 
describes the importance of agriculture to 
people’s livelihoods in the four departments. 
Section two highlights the policies, strategies, 
and programs implemented in the three value 
chains that address climate change, while the 
third section discusses the governance and 
institutional resources and capacity. The fourth 
section discusses the main climatic hazards 
affecting the three value chains and presents 
climate modeling results for projected climatic 
change-related hazards and crop suitability 
maps. Additionally, it offers an analysis of 
vulnerabilities and risks posed by these hazards 
to the respective value chains. The ongoing on-
farm adaptation strategies adopted by farmers 
to cope with these hazards as well as the cost 
benefit analysis results are discussed in the fifth 
section. The sixth section provides a synthesis 
and recommendations.
Figure 1. Map of the selected regions in Nigeria
In Nigeria, GIZ targeted 
seven states: Oyo and 
Ogun located in South 
West Region; Benue, 
Nasarawa, and Plateau 
in North Central Region; 
and Kano and Kaduna 
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» Agriculture contributes 25% of the national GDP and employs 84% of rural 
households.
» The current agricultural sector growth rate is 2.2%, a significant drop from the 6.8% 
observed between 2005-2009. 
» The youth literacy level is 62.9% with female youth literacy at 59.3%, while 43.6% of 
children under the age of five are stunted and 31.5% are underweight. 
» Nigeria’s population is estimated at 193.39 million people, and poverty levels are 
high, with 40.1% and 52.1% of the total and rural population considered poor. 
» Smallholder farmers are dominant, with an average farm size of 1.28 ha. Operations 
lack extension services and have low inputs and mechanization.
» Nigeria is the leading producer of maize, rice, and cassava in sub Saharan Africa 
(SSA). However, it is the leading importer of rice, while cassava export is low 
because Nigeria is less productive than other leading cassava producers. 
» Major agricultural challenges include dependence on rainfed irrigation, 
insecure land tenure, the adverse effects of climate change, low input use and 
mechanization, and poorly developed markets.




2.1. Economic relevance of farming 
Agriculture is a critical sector that 
contributed 25% to the Nigerian gross 
domestic product (GDP) in 2019. It employs 
30.6% of the workforce and is a key source 
of livelihood for nearly 60% of the population 
(National Bureau of Statistics [NBS], 2020a). 
In rural areas, the sector employs 84% of 
households and contributes to 56% of the net 
income.
The annual growth rate of agriculture is 2.2%, 
with the crop production sub-sector growing 
by 2.4% in the first quarter of 2020 (NBS, 
2020a). Between 2005-2009, the agricultural 
sector grew by 6.8% annually (World Bank, 
2014; NBS, 2020a). The initial growth rate was 
attributed to a drop in oil price and the addition 
of government programs that subsidized poverty 
alleviation through agriculture. The decline 
has been attributed to climate change effects, 
such as drought and floods, and the rise in 
agricultural input prices after the Nigerian naira 
devaluation. Among the four sub-sectors of the 
agricultural sector, crop production is the most 
important, accounting for more than 90% of the 
total agricultural contribution to the national 
GDP. Over time the livestock, fish, and forestry 
sub-sectors’ contribution to the agricultural GDP 
has also been expanding. 
2.2. People and livelihoods
Demographic and livelihood characteristics 
of Nigeria offer a clear picture of peoples’ 
living conditions and challenges they 
face. An awareness of these challenges is 
key in designing the best climate adaptation 
practices. Additionally, a better understanding 
of demographic offers an opportunity to better 
understand farmers’ tradeoffs and identify 
communication channels to disseminate 
information about climate change adaptation 
options.  
The Nigerian population in 2016 was 
projected to be 193.39 million people. Within 
the study area, Kano is the most populous state 
with 13.076 million people, followed by Kaduna 
with 8.252 million people, Oyo with 7.840 
million people, Benue with 5.74 million people, 
Ogun with 5.217 million people, Plateau with 
4.20 million people, and lastly Nasarawa with 
2.53 million people (NBS, 2018). From the early 
2000s, the population growth rate has remained 
relatively steady between 2.5-2.7%. The majority 
of the population is between 0-14 years old, 
resulting in a high dependency ratio within 
the country estimated at 0.97 and an average 
household size of 5.06 persons per family (NBS, 
2020b). The means are relatively high within 
rural areas, with the average household size 
being 5.42 and a dependency ratio of 1.05 
(Figure 2).
Nigeria faces challenges including a high 
poverty rate and poor access to basic goods 
and services such as water and electricity. 
Nearly 40.1% of the Nigerian population can be 
classified as poor, or nearly 82.9 million people 
(NBS, 2019). In rural areas, the percentage 
is relatively high at 52.1%, and it is lower in 
urban areas at 18%.  Additionally, among rural 
agricultural households, poverty rates stood 
at 63% and 39% among male- and female-
headed households, respectively. These 
statistics indicate a need to enhance poverty 
alleviation efforts, with agriculture a key sector 
for rural households. Nearly 63.7% of Nigerian 
households have access to electricity; 
either they are connected to the national 
grid or mini-grid, or they have generators, 
solar systems, or rechargeable batteries. 
Among rural communities, however, electricity 
connection is quite low at 46% (NBS, 2020b). 
Firewood is the most common source of cooking 
energy among the rural population, with the 
three-stone fire most common at 70.8% among 
households that use firewood. Lastly, 64.1% of 
households have access to drinking water from 
improved sources, and only 2.3% treat their 
water when obtained from unsafe sources. 
Mobile phone ownership and internet access 
are currently viewed as an important tool 
in the dissemination of essential climate 
and agricultural production information, 
given constrains in conventional extension 
services. National ownership of smartphones 
and regular feature phones stands at 28.9% and 
75.8% respectively, but is lower among the rural 
population at 16.8% and 71.26%. At the same 
time, internet access is estimated at 25.7% of the 
population (NBS, 2019b). 
The youth literacy level is a crucial measure 
of a country’s progress in enhancing 
education for all. Nigeria’s youth literacy level 
is estimated at 62.98%, with female youths at 
59.3% and male youths at 70.9% (NBS, 2018). 
These statistics are concerning because Nigeria’s 
level falls below the world’s youth literacy level 
of approximately 91%. Additionally, the illiteracy 
of young women limits their contribution to 
transforming the Nigerian economy. 
Nigerian children under five years old have a 
poor nutritional status; 10.8% are emaciated, 
31.5% are underweight, and 43.6% experience 
stunted growth (MICS, 2018). This situation 
reflects poor eating habits in a country where 
72.97% of total household expenditure is 
directed towards food. It calls for government 
and developmental partners’ efforts to improve 
people’s incomes to ensure the availability and 
affordability of a balanced diet. 
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Figure 2. Agriculture and livelihoods
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2.3. Agricultural activities
In Nigeria, the average farm size is 1.28 ha 
with 62.7% of land acquired by inheritance 
(NBS 2019b). Issuance of deed is quite low in 
Nigeria, with 13.2% of households that own land 
having access to a deed and only 9.7% in rural 
areas (NBS 2020b). This limits farmers’ access 
to credit since a title deed can be utilized as 
collateral. Additionally, farmers in urban areas 
are more likely to rent plots as compared to 
those in rural areas. Population growth, land 
degradation, and urbanization have increased 
the pressure on land, resulting in the subdivision 
of arable land, and consequently reducing farm 
sizes. This arable land accounts for 31.29% of 
the total land. The situation is complicated by 
the fact that only 1.7% of farmed land is under 
irrigation. 
Crop production is the main agricultural 
activity, with 70.3% of households producing 
crops and 46.9% practicing animal husbandry. 
In rural areas, crop production rates are higher 
at 87%, and 56.1% practice animal husbandry 
(NBS, 2019b). The main crops grown are cassava 
with 41.6% households farming the crop, maize 
at 48.3%, sorghum at 39%, cowpeas at 30.6%, 
yams at 28.7%, millet at 24.9%, groundnuts at 
13.7%, rice 10.6%, and sesame at 6.5% (NBS, 
2017). However, crop cultivation intensity 
changes depending on the agroecological zone 
of each state. 
Goats are the most common livestock, with 
64.7% of households in Nigeria keeping 
goats, followed by chickens at 53.8%, sheep 
at 30.6%, and cows at 12.1% (NBS 2019b). 
Farmers keep livestock for several primary 
reasons: to generate extra income, as a form 
of savings and insurance, or as food for their 
families. At the same time, bulls assist in 
operations. Crop farming and keeping livestock 
are complementary in most households as 
crop residues provide forage and animal waste 
provides organic fertilizer. 
Farm inputs are limited. Only 35.4% of 
farmers use inorganic fertilizers, 23.1% use 
organic fertilizers, and 34.7% use herbicides 
(NBS 2019b). Improved seed use is also low at 
10%. Household labor and hired labor are the 
main source of labor, with 20% of households 
utilizing animals for operations. Exchange labor 
is also common in rural areas. 
Farmers’ access to extension services 
remains low at 20.7% (NBS 2019b). Limited 
use of agricultural inputs and extension 
services reduces farmers’ productivity as they 
lack technical information along different 
production stages. However, the government 
can take advantage of mobile phone ownership 
by utilizing short message services to relay 
information to farmers. 
Nigeria has seven distinct agroecological 
zones: (1) humid forest in the south along 
the coast; (2) derived savanna immediately 
above the humid forest; (3) southern Guinea 
savanna mainly in the central regions; (4) 
mid-altitude enclosed in the southern Guinea 
savanna; (5) northern Guinea savanna in 
the north, immediately above the southern 
Guinea savanna; (6) Sudan Savanna in the 
north; and (7) the Sahel in northeastern 
Nigeria. The humid forest zone is highly 
susceptible to floods. Oyo, Ogun, Benue, and 
Nasarawa are located in the derived savanna. 
The Plateau state lies within the mid-altitude 
and derived savanna zone, with northern 
Guinea savanna to the northeast. However, it 
is recognized for the mid-altitude climate that 
makes it suitable for potato and horticultural 
crop production due to its cold temperatures. 
Kaduna lies in the northern guinea savanna 
and southern Guinea savanna, while Kano is 
within the northern Guinea savanna and Sudan 
savanna. Kano state is susceptible to both 
floods and droughts due to its steep slopes and 
agroecological zone. In the derived savanna, 
the average temperature is 26.5ºC, and annual 
rainfall is 1314 mm, while in the southern Guinea 
savanna and northern Guinea savanna, average 
temperatures are 27.3ºC with an annual rainfall 
of 1051.7 mm. 
2.4. Agricultural value chain 
commodities
Nigeria has a broad diversity of agricultural 
production systems, with several value 
chains prioritized for development 
interventions by the government and 
different organizations. The Green Innovation 
Centre for the Food and Agriculture Sector in 
Nigeria prioritized four value chains—maize 
rice, potato, and cassava—for their potential to 
contribute to agricultural production and food 
security in the region and country.
2.4.1. Maize
Maize is an important food staple in Nigeria 
and sub Saharan Africa (SSA), with the 
country being the largest producer of maize 
in Africa by volume and land area. Nigerian 
maize production was estimated at 11 million 
tons in 2019, an increase from 10.5 million tons 
in 2015 (NBS, 2017). As of 2019, 6.2 million ha 
were under maize production, a slight reduction 
compared with 6.7 million ha in 2015 (NBS, 
2017; United States Department of Agriculture 
[USDA], 2019). Maize is grown across a range 
of Nigeria’s agroecological zones; however, the 
main producing area is the North Central region 
where Plateau, Benue and Nasarawa states are 
located. The production season of maize differs 
in the north and south. The main season in the 
north is May-October, while the main season 
in the south is March-August. There is usually a 
second season in August-January, which is rain-
fed in the south and irrigated in the north.
Over 60% of Nigerian maize production is 
used as animal feed, with the remaining 
consumed in different forms such as flour 
and boiled or roasted green maize (USDA, 
2019). Over the last three years, consumption 
of poultry, meat, and eggs has declined due to 
the economic recession experienced during the 
same period. This decline has reduced demand 
for maize-based animal feed, which resulted in 
smaller production acres as previously stated. 
With the economy in recovery, it is expected that 
maize production will grow, since it is the main 
component of animal feed, followed by soybeans 
and wheat.
Maize production is dominated by small-
scale farmers with an average farm size of 
0.65 ha. Large-scale farmers and corporations 
that primarily produce green maize and maize-
based animal feed do exist. These large-scale 
farmers and corporations can take advantage 
of economies of scale and utilize inputs at an 
optimal level compared to small-scale farmers. 
For example, small-scale farmers’ productivity 
is estimated at 1.69 tons per ha, while large-
scale farmers have recorded as high as 6 tons 
per ha (Olaniyan, 2015). After production, the 
main traders in the maize value chain include 
wholesalers and processors. Wholesalers’ gather, 
store, and sell the product to end-users or 
processors who, in turn, process maize into flour 
or animal feed. Nigeria is a self-sufficient maize 
producer, exporting some maize to neighboring 
countries such as Mali, Chad, and Niger. Some of 
the exported maize is unreported and leaves the 
country through the Dawanu market, the largest 




It is estimated that in 2019, 7.389 million tons 
of rice were produced in Nigeria, an increase 
from 6.256 million tons in 2015 (NBS, 2017; 
USDA, 2019). This makes the country a leading 
rice producer in Africa and one of the top 15 
global rice producers. However, unlike maize, 
Nigeria is the largest importer of rice in Africa, 
estimated at 2.4 million tons in 2019 (USDA, 
2019). The majority of imported rice is parboiled, 
which is easy to cook and cheaper than 
locally produced rice. Restrictions have been 
established to help enhance local production, 
and imported rice has been subjected to a 10% 
tariff plus a 60% levy. Additionally, the only 
permitted entry point for importation is via sea, 
but enforcement of the ban is difficult. 
Similarly to maize, the rice production 
periods in the south and north of Nigeria 
also differ. The main rice production season in 
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the north is June-November, while in the south 
it is March-August.  There is usually a second 
December-March and January-June off-season 
in the south and north, respectively. Less than 
30% of rice is produced in paddies, while 70% 
is produced on upland fields, with each system 
using different varieties of rice (Philip et al., 
2018). The most common rice varieties include 
Fadama, Ofada, Federal Agricultural Research 
Oryza (FARO), New Rice for Africa, and local rice 
varieties that are generally short-grained. The 
rain-fed upland system is practiced in Nasarawa, 
Benue, Ogun, and Oyo, while irrigation systems 
are common in Kano, Ogun, and Benue. Most 
rice produced and imported is meant for human 
consumption.
 
Nigerian rice cultivation is 90% smallholder 
farmers producing an average of 1.5 tons 
per ha and characterized by low input use 
(Philip et al., 2018). After harvest, most farmers 
sell their rice in paddy form, without any value 
addition. The main buyers are wholesalers, agro-
processors, millers, or other farmers that act 
as aggregators. Farmers have started forming 
groups to help each other with marketing 
activities, cost and risk-sharing, and access 
to inputs and credit (Philip et al., 2018). Rice’s 
main value addition activities include milling, 
sorting, grading, and packaging. However, due 
to increased demand for parboiled rice, local 
processors have ventured into this business to 
counter the demand for imported rice.
2.4.3. Potato
Nigeria is the seventh-largest producer of 
potatoes in Africa, with an output of 1.2 
million tons and an average yield of 3.72 
tons per ha (Ogheneruemu and Gulak, 2019). 
However, yield is relatively low compared to 
other western African countries that average 
5.03 tons per ha. On average, each person 
in Nigeria consumes 7 kg of potato per year 
(Plaisier et al., 2019). More than half of Nigeria’s 
potatoes come from Kaduna, Kano, and 
Plateau, with the latter producing the majority 
(Gildemacher and Belt, 2019). The main growing 
season is April-August, with September-March 
considered the offseason when irrigation is 
needed. In the north of Nigeria, potatoes are 
mainly grown from October-January due to 
favorable cooler temperatures. 
The potato value chain is well organized 
in some markets. Farmers transport their 
produce to the market and sell to wholesalers 
through market brokers. These wholesalers 
are responsible for aggregating, packaging, and 
transporting the product to various markets 
where they sell to retailers or processors 
(Gildemacher and Belt, 2019; Plaisier et al., 
2019). Retailers then sell to smaller traders or 
the final consumers, while processors process 
the potatoes to either chips or crisps and sell 
to end consumers through various outlets 
such as supermarkets and restaurants. The 
quality of potatoes in the marketplace mainly 
depends on size and skin firmness. Most of the 
potatoes produced in Nigeria are consumed 
fresh. However, over time, industrial processing 
has increased and diversified to produce, for 
example, potato starch, glucose, biscuits, and 
dextrose. 
2.4.4. Cassava 
Cassava remains one of the most important 
food crops produced and consumed in 
Nigeria. The country produced 59.485 million 
tons of cassava in 2017, an increase from 57.643 
million tons in 2015, and 39.131 million tons 
in 2008 (NBS 2013, NBS 2017; Olutosin and 
Barbara, 2019). This makes Nigeria the largest 
cassava producer in Africa and worldwide. 
Nigeria cultivated approximately 25.7% of 
total global area under cassava production in 
2017 (Olutosin and Barbara, 2019). Production 
area has expanded from 2.854 million ha in 
2007 to 6.771 million ha in 2015, with reduced 
productivity from 13.7 tons per ha to 9.273 tons 
per ha (NBS 2013, NBS 2017). Cassava can grow 
in marginal soils and is drought-tolerant, and is 
grown in all Nigerian states. Benue and Ogun 
are among the top-producing states. In the last 
decade, cassava productivity declined due to the 
use of low-quality cassava varieties susceptible 
to diseases that limit Nigeria’s ability to be a 
key cassava exporter. These diseases include 
cassava bacterial blight, cassava mosaic virus 
disease, cassava anthracnose disease, cassava 
mealybug, and cassava green mite (Ikuemonisan, 
et al., 2020). 
Nearly 90% of Nigeria’s total cassava 
production is for human consumption. Only 
5-10% is used as a secondary industrial product, 
mostly for animal feed (Olutosin and Barbara, 
2019). The country’s top cassava products 
includes gari and fufu, which are mainly obtained 
from cassava flour. Other products include lafun, 
akupu, abacha, pellets, glucose syrup, cassava 
starch, and bakery products such as biscuits 
and dried chips. The cassava value chain has 
undertaken considerable value addition efforts. 
Due to the emergence of a middle class and 
changes in shopping outlets, traditional products 
such as gari and fufu are blended and packaged 
to sell in supermarkets. By-products that were 
originally disposed of, such as cassava peels, 
are currently incorporated in animal feed. The 
cassava leaves are also used as vegetable and 
livestock feed. 
Small scale farming operations on less than 2 
ha of land make up 95% of cassava producers. 
Farmers sell directly to the final consumer or 
to aggregators, traders, or processers. With the 
latter, there is increased demand for processing 
cassava roots and is an emerging trend. In 
most cases, aggregators sell to other traders 
or processors. The production side of the crop 
is highly dominated by males, while the post-
harvesting and simple value addition process is 
dominated by females.
The sector faces several opportunities driven 
by the increasing local and international 
demand for cassava products. This demand 
has enhanced the processing capability of 
local factories to process secondary products 
and animal feeds. However, the sector is 
challenged by low production due to limited 
use of inorganic fertilizer, access to credit, pest 
and disease incidence, land tenure issues, low 
mechanization, and high transaction costs due to 
poor infrastructure. 
2.5. Agricultural sector challenges
The Nigerian agricultural sector is 
characterized by low input use and low 
mechanization. It is estimated that 33% of 
households utilize agro-chemicals and less 
than 50% use improved seeds (Sheahan and 
Barrett, 2014). Additionally, only 2% of the 
land is irrigated, and most households utilize 
simple implements and tools, with tractor usage 
still sub-optimal (NBS, 2017). Limited use of 
essential inputs and mechanization restricts 
farmers’ productivity. Improved seed use would 
enhance productivity, but first, the seed sector 
needs to be strengthened and farmers need 
education about the reasons to use certified and 
improved seeds. The potato and rice value chain 
in particular have been characterized by use of 
low-quality vines and seeds. Under the rice value 
chain, farmers are faced by high production 
costs, high input costs, however the government 
is trying to help farmers by providing support 
and funding via Anchor Borrowers programs and 
input subsidization. 
Insecure land tenure in Nigeria is still a 
problem, with 95% of land not yet registered 
(Plaisier et al., 2019). In rural areas, inheritance 
is still the primary source of land ownership.  
Insecure land tenure and lack of access to deeds 
limit farmers’ access to credit. In most countries 
in SSA, deeds are used as collateral in financial 
institutions, so Nigerian farmers who do not 
have deeds are less able to get credit that can 
increase their ability to obtain necessary inputs. 
Additionally, insecure land tenure reduces 
farmers’ willingness to undertake long-term 
projects and investments on their lands, such 
as irrigation and soil and water conservation 
practices. Currently, farmers must search for 
alternative sources of credit that may not require 
collateral, such as financial groups. However, 
with few farmers active in cooperatives and 
savings groups, there is a need to enhance 
farmers’ access to credit and inputs. 
Marketing food crops is a challenge in 
Nigeria. Brokers control the markets and 
connect farmers with wholesalers. Using a 
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broker increases transaction 
costs and reduces the 
price the farmers receive. 
Another issue is poor 
market infrastructure like 
roads, market structures, 
and storage facilities for 
perishable goods. These 
marketing challenges increase 
the cost of conducting 
business and the price 
offered to the final consumer. 
This is well-documented in 
the price variation of products 
such as rice and potatoes 
produced in Nigeria’s central 
and northern regions and 
then transported to the south 
and to the city of Lagos. 
The adverse effects of 
climate change are a 
major problem facing most 
farmers and compounds 
the other challenges 
farmers and value chain 
actors face. Hazards affect 
agricultural productivity such 
as drought, floods, and late-
onset and early cessation of 
rains. Floods not only result in 
waterlogging and erosion but 
also destroy infrastructure. 
Drought and changes in 
rainfall patterns influence the 
availability of water to crops 
at critical stages of growth, 
resulting in low productivity. 
Additionally, hazards 
increase pests, diseases, and 
weeds that result in higher 
production costs and lower 
productivity.  The following 
sections in this document 
focus on these climate 
challenges and how farmers 















Adapting Green Innovation Centres to climate change: analysis of value chain adaptation potential Maize, rice, potato, and cassava value chains in Oyo, Ogun, Benue, Nasarawa, Plateau, Kano, and Kaduna states, Nigeria.
» In Nigeria, the federal government creates policies and the state ministry of 
agriculture fosters implementation in order to support the agricultural sector. 
» A variety of plans and policies respond to climate change, such as the 2011 National 
Adaptation Strategy and Plan of Action on Climate Change for Nigeria (NASPA-CCN) 
and the National Policy on Climate Change.
» The 2014 National Seed Policy and the Growth Enhancement Support Scheme (GESS) 
under the Agriculture Transformation Agenda (ATA) seek to augment access to crucial 
inputs.
» The 2016-2020 National Biodiversity Strategy and Action Plan not only protects the 
environment, but also helps farmers heighten soil fertility. 
3. Policies, Strategies and 
Programs on Climate Change
Key messages
In Nigeria, federal and state governments 
are responsible for the development of the 
agricultural sector and associated policies. 
The federal government can design policies 
and strategies that are then implemented by 
the state ministry of agriculture. Together, 
both are responsible for creating a conducive 
environment to enhance collaborative work. 
The federal government has instituted several 
policies, strategies, and programs dealing with 
climate change and CSA. 
The 2016-2020 National Biodiversity Strategy 
and Action Plan aims to restore degraded 
lands and increase genetic diversity. It 
takes into consideration different biodiverse 
environments in the formulation of policies and 
intervention plans that can best help reduce 
over-exploitation, pollution, and climate change 
effects. The action plan is key to protecting 
the environment and helping farmers improve 
soil fertility, an important challenge affecting 
agricultural production. 
The 2011 National Adaptation Strategy and 
Plan of Action on Climate Change for Nigeria 
(NASPA-CCN) aims to improve awareness 
and preparedness for the effects of climate 
change. It mobilizes communities for climate 
change adaptation and reduces climate change 
impacts on crucial sectors and vulnerable 
communities. Some of the policy’s action plans 
include the adoption of improved agricultural 
systems for both crops and livestock and the 
implementation of strategies for better resource 
management. This policy also strives to augment 
farmers’ productivity through access to vital 
agricultural inputs such as improved seeds. 
The 2014 National Seed Policy highlights 
the need to support and fast track the 
development, registration, and release of 
new crop varieties. Its main objective is to 
improve the quality of seeds for higher yields 
and better farmer incomes while maintaining 
genetic biodiversity. The policy will also help 
improve access to quality seeds. It has mandated 
National Agricultural Seeds Council to supervise 
and track the quality of seeds provided to 
Nigerian farmers. This effort will increase 
farmers’ willingness to adopt improved seeds 
when quality is guaranteed, a key component of 
CSA practices. 
The National Policy on Climate Change, 
formulated in 2013, aims to implement 
mitigation measures that will promote 
low carbon emissions and sustain higher 
economic growth. It also proposes to build 
national capacity to adapt to climate change by 
supporting climate change science, research, 
and development, and by increasing public 
awareness and private-sector involvement in 
addressing climate change challenges. Lastly, 
it aims to strengthen national institutions and 
mechanisms such as policy, legislation, and the 
economy to establish a suitable and functional 
framework for climate change governance. Policy 
is essential to acknowledge the effect of climate 
change and to enhance Nigeria’s institutional 
capacity through research and collaborative 
work with the private sector. This work is 
valuable because the government may lack the 
resources and workforce to educate farmers on 
climate change adaptation practices.
The Growth Enhancement Support Scheme 
(GESS) under the Agriculture Transformation 
Agenda (ATA), launched in 2011, plays a 
key role in enhancing access to agricultural 
inputs through subsidies. The GESS improved 
access to fertilizer and improved seeds, two 
critical inputs that have been identified as key 
















Adapting Green Innovation Centres to climate change: analysis of value chain adaptation potential Maize, rice, potato, and cassava value chains in Oyo, Ogun, Benue, Nasarawa, Plateau, Kano, and Kaduna states, Nigeria.
» Public and private organizations support Nigeria’s agriculture sector, including 
government institutions, NGOs, youth groups and women’s groups, and research 
institutions.
» FMARD is the primary creator of agricultural policy, which is implemented by state 
agricultural ministries.
» Meanwhile, the National Agricultural Research System (NARS), overseen by 
Agricultural Research Council of Nigeria (ARCN), carries out agricultural research.
» A variety of international research and development organizations also help 
support Nigeria’s agricultural sector.
Key messages
4. Governance, institutional 
resources and capacity  
Several public and private organizations 
are directly and indirectly involved in the 
Nigerian agricultural sector. Organizations 
include government institutions, non-
governmental organizations (NGOs), youth 
groups and women’s groups, and research 
institutions.
 
In Nigeria, FMARD is the main institution 
responsible for national agricultural policy 
formulation. The state’s agricultural ministries 
are responsible for the implementation of 
agricultural policies in their respective state. 
The state’s agricultural ministries are not 
mandated to carry out agricultural research; it 
is the responsibility of the National Agricultural 
Research System (NARS). NARS is comprised 
of federal universities, federal colleges of 
agriculture, commodity-based research 
institutes, and the national agricultural 
extension institute. The 15 commodity-based 
3 These research institutes include the National Root Crops Research Institute, National Horticultural Research Institute, Cocoa Research 
Institute of Nigeria,  Nigerian Institute for Oil-Palm Research, Rubber Research Institute of Nigeria, Nigerian Institute for Oceanography 
& Marine Research, Lake Chad Research Institute, National Veterinary Research Institute, National Institute for Fresh-Water Fisheries 
Research, Nigerian Stored Products Research Institute, National Cereal Research Institute, Institute for Agricultural Research & Training, 
National Animal Production Research Institute, National Agricultural Extension & Research Liaison Services, and Institute for Agricultural 
Research (IAR).
research institutes are tasked with research on 
improving Nigeria’s climate change resilience 
and formulating climate-resilient policies.3 
The Agricultural Research Council of Nigeria 
(ARCN) oversees the operations of NARS. Local 
organizations, such as Nigeria Incentive-Based 
Risk Sharing System for Agricultural Lending 
(NIRSAL), are highly involved in de-risking 
agricultural production by providing affordable 
financial solutions to farmers and other value 
chain actors. NIRSAL has been instrumental in 
increasing the availability of improved seed, 
developing a regional yield index insurance 
system for farmers, encouraging youth 
involvement in agribusiness, and improving the 
acquisition of modern inputs such as tractor and 
irrigation equipment.  
Nigeria also hosts several international 
research and development organizations. 
These organizations include but are not limited 
to the International Agricultural Research 
Centre, International Crops Research Institute 
for the Semi-Arid Tropics, Food and Agriculture 
Organization of the United Nations, and 
International Institute of Tropical Agriculture 
(IITA). IITA is currently implementing the BASICS 
II project that is targets enhancing delivery of 
better quality and more productive cassava 
varieties to farmers. NGOs are also involved, 
including but not limited to the International 
Fund for Agricultural Development (IFAD), 
the Netherlands Development Organization 
(SNV), the World Bank, GIZ, and Feed the 
Future. Currently, IFAD and SNV are working 
on the Increasing Performance of the 
Cassava Industry project to create a bank of 
successful technologies and best practices 
to then disseminate to cassava farmers. The 
World Bank, through the Nigeria Erosion and 
Watershed Management Project, is investing 
in infrastructure to reduce soil erosion and 
enhance watershed management. Additionally, 
through the Production and Productivity 
Enhancement project the World Bank is targeting 
the rice, maize, and cassava value chains and 
training all stakeholders on primary processing, 
value addition, and post-harvest management. 
Feed the Future Nigeria and Nestle, under 
the Maize Quality Improvement Partnership, 
are training farmers on improved agricultural 
practices and good post-harvest techniques. 
Their aim is to reduce aflatoxin, fumonisins, and 
aluminum across the value chain. Additionally, 
Feed the Future Nigeria, under the Integrated 
Agriculture Activity project, is furnishing maize 
and rice producers with timely access to quality 
agricultural inputs and effective agricultural 
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» Droughts, high temperatures, moisture stress, and floods are the main future 
climatic hazards likely to influence agricultural production in Nigeria. 
» All four major crops will be suitable for future production, with cassava being highly 
suitable at 90-100%.
» Farmers concur with climate modeling results and add that drought, changing 
intensity and patterns of rainfall, and high temperatures are some of the climatic 
hazards they have noticed over time, resulting in low productivity and high 
production cost. 
» Maize, rice, and cassava production are highly affected by droughts and floods, while 
potato production is impacted by extreme rainfall and high temperatures, especially 
during the on-farm production stage. 
» The above climatic hazards result in reduced productivity that directly affects the 
entire value chain and result in increased market prices. 
» Farmers and other value chain actors need to enhance resiliency and coping 
capability.
Key messages
5. Climate Change-Related 
Risks and Vulnerabilities
5.1. Farmers’ perceptions on 
climate change
Different agricultural stakeholders have 
diverse views and perceptions of climate 
change and its impact on agricultural 
productivity. A better understanding of their 
perceptions facilitates the design of inclusive 
policies that can enhance farmers’ resilience 
to climate change. Farmers’ perception and 
knowledge influence their willingness to adopt 
new agricultural technologies.
Some Nigerian farmers are aware of climate 
change, and over time, all farmers have 
noticed changes in weather patterns (Falaki 
et al., 2013; Issa et al., 2015; Ayanlade et al., 
2017). In North Central Region, farmers stated 
that they had noticed changes in the late onset 
of rainfall and early cessation of rainfall (Issa et 
al., 2015). Also noticed was a gradual reduction 
in vegetation cover, animal and crop yield, and 
increased production cost. Nigerian farmers 
noticed a rise in mean temperature, increased 
rainfall intensity, and more unpredictable 
rainfall patterns (Falaki et al., 2013). These 
farmer perceptions are consistent with observed 
weather data. Additionally, farmers within 
the South West Region observed late onset 
of rainfall, increased incidence of drought, 
long dry spell, increasing temperatures, and 
oscillation in early and late growing season 
precipitation (Ayanlade et al., 2017). Similarly, 
their perceptions were confirmed by observed 
meteorological data. 
5.2. Climate change and variability: 
historic and future trends
The seven Nigerian states have different 
climatic conditions with variation in the 
amount of rainfall received, in seasonal 
start dates, and in temperatures. For states 
located within the same region, differences in 
the three climatic indicators are minimal. Oyo 
and Ogun in the South West Region have a mean 
temperature ranging from 20-35ºC, and the rainy 
season is between February and November. 
Benue and Nasarawa in the North Central 
Region have a mean temperature ranging from 
20-37ºC, and the rainy season is between March 
and October. However, Plateau State located 
within the same region has a different climate 
with a mean temperature ranging from 18-
34ºC, and the rainy season is between April and 
October. Lastly, Kano and Kaduna located in the 
North West Region have a mean temperature 
ranging from 15-40ºC, and the rainy season is 
between May and October (Figure 3). 
Current and future trends indicate that the 
number of consecutive dry days, the number 
of days with a temperature above or equal to 
35 degrees, and moisture stress all continue 
to rise in all seven states but with different 
levels of magnitude (Figures 4-6). In Oyo and 
Ogun, the number of consecutive dry days will 
increase from 20 to 50 days with a maximum 
of 60 days. In Oyo, the number of days with a 
temperature above or equal to 35 degrees will 
increase from 40 to 75 days by 2030 and to 110 
days by 2060. In Ogun, the number of days with 
a temperature above or equal to 35 degrees will 
increase from 25 to 50 by 2030 and to 100 by 
2060. The number of days experiencing moisture 
stress will rise from 140 to 160 in Oyo and 125 to 
140 in Ogun. 
In Benue and Nasarawa, the number of 
consecutive dry days will increase from 
20 days to 35 days. In Benue, the number of 
days with a temperature above or equal to 35 
degrees will increase from 25 days to 50 days 
by 2030 and to 90 days by 2060. In Nasarawa, 
the number of days with such temperatures will 
increase from 50 to 75 by 2030 and to 110 by 
2060. The number of days experiencing moisture 
stress will rise from 90 to 120 days in Benue and 
80 to 100 in Nasarawa. In the state of Plateau, 
the number of consecutive dry days will increase 
from 15 days to 30 days. The number of days 
with a temperature above or equal to 35 degrees 
will increase from 30 days to 60 days by 2030 
and to 90 days by 2060.
 
In Kano and Kaduna, the number of 
consecutive dry days will increase from 10 
days to 15 days. In Kano, the number of days 
with a temperature above or equal to 35 degrees 
will increase from 40 days to 60 days by 2030 
and to 75 days by 2060. In Kaduna, the number 
of days will increase from 20 to 40 by 2030 and 
to 70 by 2060. In both states, the number of days 
experiencing moisture stress is expected to rise 
from 70 to 90 days. These indicators represent a 
high probability of a continued increase in both 
temperature and droughts. 
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Figure 3. Historical annual mean temperature and precipitation (average of last 30 years) for Oyo, 
Ogun, Benue, Nasarawa, Plateau, Kano, and Kaduna states, Nigeria
Figure 4. Historical (left), future projected (center) and projected change (right) for the maximum 
number of consecutive dry days within the year (average of last 30 years) for Oyo, Ogun, Benue, 
Nasarawa, Plateau, Kano, and Kaduna states, Nigeria
 
Figure 5. Historical (right), future projected 9center), and projected change (right) for the total number 
of days with maximum temperature greater or equal to 35°C in the year (average of last 30 years) for 
Oyo, Ogun, Benue, Nasarawa, Plateau, Kano, and Kaduna states, Nigeria
 
Figure 6. Historical (right), future projected 9center), and projected change (right) for the number of 
moisture stress days (average of last 30 years) for Oyo, Ogun, Benue, Nasarawa, Plateau, Kano, and 
Kaduna states, Nigeria
Additionally, future climatic projections indicate 
a low to moderate likelihood of flooding across 
the seven states. However, the intensity of 
rainfall and likelihood of floods will increase, as 
indicated by a larger maximum 5-day running 
precipitation across the seven states.
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5.3. Crop suitability analysis
The results of a crop suitability analysis 
based on the EcoCrop model (Ramirez-
Villegas et al., 2011) indicate 0-40% suitability 
for potato production in the state of Plateau. 
This analysis takes into account precipitation and 
temperature across the seven states for each 
crop.
Climate modeling results indicate that maize 
production is 100% highly suitable in all 
seven states (Figures 7 and 8). However, future 
projections offer mixed results. Kaduna and 
Oyo are expected to remain highly suitable. In 
contrast, 75% of Benue and Ogun, 25% of Kano, 
and almost 50% of Nasarawa and Plateau will 
be suitable for maize production. In the state of 
Plateau, 30% of the land will be poorly suitable 
for maize production. 
Rice modeling offers different results across 
all seven states. Currently and in the future, 
Benue and Nasarawa are 100% highly suitable 
for rice cultivation. Kaduna state is 40-80% 
moderately suitable but is expected to improve 
in the future to 80-100%. In Kano, the south and 
central regions are 40-80% moderately suitable 
while the northeast region is almost unsuitable 
for rice production (Figures 9 and 10). Future 
projections indicate that nearly 30% of the land 
will become highly suitable, and more than 50% 
moderately suitable. Nearly 50% of Ogun is 
highly suitable, and in the future, it will improve 
to almost 75%. Oyo is not highly suitable for rice 
production, with nearly 95% of the land being 
moderately suitable. However, it will improve 
to 75% suitable in the future. Lastly, in Plateau 
state, 60% of the land is 80-100% highly suitable 
for rice production. This will rise to nearly 75% in 
the future.
Heat tolerant potato modeling shows 
moderate suitability in most of States 
apart from Plateau which has mostly high 
suitability to production (Figures 11 and 
12). This conclusion is expected, since potato 
production requires cool temperatures of 15-
20 ºC, which are only achievable in Plateau. 
Future projections indicate that due to expected 
temperature increases in Nigeria, the state of 
Plateau will remain poorly suitable for potato 
production, with the total production area of 
30% declining to nearly 10%. Kanu and Kaduna 
state will become unsuitable. This data raises the 
need to enhance farmers’ adaptative capacity 
to cushion them from the expected decline in 
production.
Cassava production is 100% highly suitable 
in all the seven states, except for an 80% 
suitability ranking in the states of Plateau 
and Kanu (Figures 13 and 14). However, 
Plateau and Kanu will become 100% highly 
suitable in the future. This is a clear indication 
of why cassava is and will remain a key crop in 
Nigeria.
 
With these mixed results, Nigeria needs to take 
advantage of the changing suitability in the 




Figure 7. Historical and future (scenario RCP 8.5, periods 2030 and 2050) suitability of maize 
production in Benue, Kaduna, Kano, Nasarawa and Plateau States, Nigeria
Figure 8. Historical and future (scenario RCP 8.5, periods 2030 and 2050) suitability of maize 
production Oyo and Ogun States, Nigeria
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Figure 9. Historical and future (scenario RCP 8.5, periods 2030 and 2050) suitability of rice production 
in Benue, Kaduna, Kano, Nasarawa and Plateau States, Nigeria 
Figure 10. Historical and future (scenario RCP 8.5, periods 2030 and 2050) suitability of rice 
production Oyo and Ogun States, Nigeria
 
Figure 11. Historical and future (scenario RCP 8.5, periods 2030 and 2050) suitability of heat tolerant 
potato production in Benue, Kaduna, Kano, Nasarawa and Plateau States, Nigeria
Figure 12. Historical and future (scenario RCP 8.5, periods 2030 and 2050) suitability of heat tolerant 
potato production Oyo and Ogun States, Nigeria
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5.4. Climate vulnerabilities across 
agriculture value chain 
commodities
Here we focus on the two most frequent 
climate hazards affecting each the priority 
value chains as per a survey of key experts 
in each value chain. The response rate across 
the four value chains was 9, 8, 7 and 11 key 
informants along the rice, potato, maize and 
cassava value chains, respectively. See the list of 
experts in the Annex-Table. 
5.4.1. Maize
The two main climatic hazards affecting the 
maize value chain are floods and droughts. 
Other noticeable hazards influencing maize 
include heat stress, high temperatures, 
increased dry spells in the growing season, and 
shortened growing seasons. Frequent drought is 
likely to affect states in the north, while flooding 
is most common among states in the south. 
Drought is mainly associated with increased 
temperatures and scarcity of water, which 
inhibits maize germination and productivity. 
Additionally, it increases labour demand during 
land preparation due to the development of 
soil hardpans. Maize production is profoundly 
affected during seasons with high temperatures 
and reduced precipitation. Reduced production 
results in reduced tradable volumes of maize, 
thus affecting both farmers and traders. It also 
reduces farmers’ income and their ability to 
purchase necessary inputs for the next season. 
In terms of severity, drought has a major 
impact during the on-farm production stages 
and moderate impact on the post-harvest and 
marketing stages. 
Floods results in waterlogging, soil 
erosion, and destruction of infrastructure. 
Waterlogging restrains maize root growth and 
development, resulting in poor growth and 
yields. Additionally, it causes increased growth 
of weeds, which in turn generates increased 
labour demand. During floods and flash floods, 
soil erosion and gully development are common 
phenomena, leading to land degradation and 
loss of soil fertility. Floods also contribute to the 
destruction of infrastructure such as roads and 
electrical lines, which inhibits the movement of 
people and their ability to participate in markets. 
Therefore, reducing the amount of tradable 
maize in the markets and restricts the movement 
of traders and the supply of inputs, all of 
which increases transaction costs. In terms of 
severity, floods have major to moderate impact 
on the on-farm and post-harvest production 
stages, with low to moderate impact during the 
marketing stage.
5.4.2. Rice
The two main climatic hazards affecting the 
rice value chain are floods and droughts. 
Other hazards include late-onset rainfall and 
early cessation of rains, increased dry spells 
during the growing season, and reduced growing 
season. 
Floods result in the destruction of farmland, 
waterlogging, more weeds, pests, and 
diseases, and create a surge of human 
infectious diseases such as meningitis, 
malaria, and cholera. Waterlogging and soil 
erosion decrease soil fertility, and excess water 
in rice fields has been linked to increased fungal 
diseases. Floods therefore negatively affect rice 
yields and grain quality, reducing the amount of 
marketable product and increasing rice prices. 
Floods also increase the importation of rice, 
which is a critical factor because Nigeria is still 
a net importer of rice. Consequently, it reduces 
both the farmers’ and traders’ incomes. In terms 
of severity, floods have a major impact on all of 
the rice production stages.
The incidence of drought directly results in 
increased water and heat stress. Droughts 
lead to the formation of soil hardpans that 
make land preparation more difficult and 
increase labor costs. Additionally, droughts 
result in withered plant and reduced seed 
viability, reducing the quantity and quality of rice 
grains. Overall, this decreases the amount of 
marketable rice and increases the price of locally 
Figure 13. Historical and future (scenario RCP 8.5, periods 2030 and 2050) suitability of cassava 
production in Benue, Kaduna, Kano, Nasarawa and Plateau States, Nigeria 
Figure 14. Historical and future (scenario RCP 8.5, periods 2030 and 2050) suitability of cassava 
production Oyo and Ogun States, Nigeria
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produced rice. In terms of severity, droughts 
have a low impact on the input stage, a major 
impact on the on-farm stage, and a moderate 
impact on the post-harvest and marketing 
stages. 
5.4.3. Potato
The two main climatic hazards affecting the 
potato value chain include extreme rainfall 
and high temperatures. Other noticeable 
hazards influencing the value chain include heat 
stress, floods, hailstones, a shortened growing 
season, and unpredictable weather patterns.
High temperatures negatively influence 
potato growth when experienced during the 
vegetative, flowering, and harvesting periods. 
The first two stages are critical in determining 
the productivity of the potato crop, and any 
change in temperature during these stages 
results in low productivity. During harvest, 
the soil needs to be loose to reduce bruising 
of the potatoes, as bruises lessen shelf life. 
On the other hand, extreme rainfall results in 
the spread of bacterial wilt and blight disease. 
These two diseases can destroy a farmer’s 
entire crop unless they are detected early and 
necessary measures are taken. Additionally, 
extreme rainfall may lead to flash floods and 
increased soil erosion that reduces soil fertility. 
Flash floods negatively affect farmers and 
other value chain actors because they result 
in crop destruction, property loss, and general 
infrastructure damage such as to roads and 
electrical lines.
 
Extreme rainfall and high temperatures 
result in reduced potato productivity, 
inability to purchase necessary inputs, and 
decreased income. Traders also risk buying low-
quality potatoes whose shelf life is diminished, 
running into losses. Additionally, the reduced 
amount of tradable potatoes leads to increased 
consumer prices. 
In terms of severity, the two hazards have 
different impact levels along the value chain. 
Extreme rainfall has a moderate impact on the 
input, on-farm, and post-harvest stages and a 
low impact on the marketing stage. In contrast, 
high temperatures have a low impact on the 
input stage, a moderate impact on the post-
harvest and marketing stages, and a major 
impact during the production stage. 
5.4.4. Cassava
The two main climatic hazards to the cassava 
value chain are droughts and floods. Other 
hazards identified affect the value chain with a 
low magnitude and include increased dry spells 
in the growing season, late onset of rainfall, and 
delay in the cessation of rainfall.
Droughts are associated with high 
temperatures and water stress. Cassava is 
a drought-tolerant crop; however, at certain 
temperatures, production is inhibited. At 
extreme temperatures and water stress, it has 
been noted that early growth slows down, there 
is poor germination of tubers, leaves turn the 
yellow color, and the crop experiences stunted 
growth. Drought has been associated with 
increased tuber and foliar toxicity. Additionally, 
at high temperatures and high humidity, 
cassava productivity declines. Droughts result 
in soil hardpan formation, increasing the costs 
of labour during the land preparation and 
harvesting stages. Floods impede the growth 
of cassava because the crop is better suited 
for dry conditions. Floods destroy farms and 
increase the incidence of pests and diseases 
such as varicosity on cassava leaves, which 
reduces photosynthesis. The cost to control 
pests increases when farmers must hire labor 
for insect control. Additionally, floods destroy 
infrastructure such as roads, electrical lines, and 
houses that inhibit trade and people’s movement 
to purchase necessary goods. Droughts and 
floods reduce cassava production and decrease 
the amount of marketable cassava, resulting in 
underutilization of processing factories. Farmers’ 
reduced incomes diminish their ability to 
purchase necessary inputs. 
In terms of severity, the two hazards have 
different impact levels along the value chain. 
Drought has a major impact on the input and 
on-farm stages, with low and moderate impact 
during the post-harvest and marketing stages, 
respectively. On the other hand, floods have 
a low impact on the input stage, with a major 
impact on the on-farm stage and a moderate 
impact on post-harvest and marketing. The 
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» The top-ranked adaptation strategies for combating adverse climate change effects 
are as follows:
− For the potato value chain, controlled water management, use of cooperative 
business schools, and adoption of drought-tolerant potato varieties.
− For the maize value chain, contract farming, adoption of good agricultural and 
post-harvest practices, and the use of quality agricultural inputs.
− For the rice value chain, the use of high-quality agricultural inputs, the adoption 
of good agricultural and post-harvest practices, and alternating irrigation of wet 
rice fields.
− For the cassava value chain, contract farming and the adoption of good 
agricultural and post-harvest practices.
» Prioritized adaptation innovations in the potato and rice value chains resulted in 
greater productivity and decreased labour and maintenance costs. 
» Use of drought-tolerant varieties under potato value chain and broad-based 
training in GAP and post-harvest practices under rice producers are projected to be 
profitable. However, they entail minimal financial risk.
6. Adaptation to Climate Change and Variability
Key messages
Given the climatic hazards previously mentioned, 
farmers have adopted several practices that are 
being advocated by GIZ and other development 
agencies for the maize, rice, potato, and cassava 
value chains. Additionally, farmers have adopted 
other practices that can be used in all four value 
chains.
6.1. On-farm adaptation strategies
Through the Green Innovation Centres, GIZ 
has been implementing several practices 
to enhance farmer resiliency. Along all four 
value chains, GIC is educating farmers about 
good agricultural and post-harvest practices, and 
about contract farming through broad-based 
training and use of 3D animations. Additionally, 
processors and farmers in all four value chains 
are trained in entrepreneurial and business skills 
through Small and Medium Enterprises (SME) 
Loop and cooperative business schools. Rice 
farmers are taught parboiling for value addition 
and how to optimize fertilizer use. Potato 
farmers are trained to reduce disease pressure 
through controlled water management. Cassava 
stakeholders are taught processing innovations 
and optimization.
Farmers use several strategies to maximize 
production and limit climate change effects. 
Farmers have adopted crop diversification, early 
planting and early maturing crops, improved 
farming techniques, livestock farming, and 
engaging in off-farm employment. Cassava 
farmers are opting to harvest tubers early. 
Additionally, farmers are seeking out different 
market channels when traditional channels offer 
poor prices.
6.2. Overall ranking of the 
adaptation strategies
A stakeholder survey identified several 
adaptation strategies in the maize, rice, 
potato, and cassava value chains. After the 
identification process, each stakeholder ranked 
the two most promising adaptation strategies 
for each climatic hazard identified earlier. The 
ranking was based on a scale of 1-8 where 1 is 
highly promising and 8 is less so. The results of 
the ranking process can be found in the Annex-
Table. 
Across each of the four value chains, 
different adaptation options were identified 
(Table 1). There were similar options for 
multiple value chains addressing similar 
risks. Along the cassava value chain, contract 
farming and the adoption of good agricultural 
and post-harvest practices were identified 
as best practices in addressing both floods 
and droughts. Along the potato value chain, 
controlled water management and the use 
of cooperative business schools would best 
cushion farmers against extreme rainfall. The 
adoption of drought-tolerant potato varieties 
is the best practice against high temperatures. 
Along the maize value chain, contract farming 
and adoption of good agricultural and post-
harvest practices were identified to help farmers 
deal with floods. Using quality agricultural inputs 
and adopting good agricultural and post-harvest 
practices can combat drought. In the rice value 
chain, the use of high-quality agricultural inputs 
and the adoption of good agricultural and post-
harvest practices would buffer farmers against 
floods. The adoption of good agricultural and 
post-harvest practices and alternating irrigation 
of wet rice fields could help farmers withstand 
droughts. 
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irrigation of wet 
rice fields*
• Controlled water 
management*
Finance • Entrepreneurial 
and business skills 
through Small and 
Medium (SME) 
Loop and contract 
farming
• Entrepreneurial 
and business skills 
through Small and 
Medium (SME) 
Loop and contract 
farming
• Entrepreneurial 
and business skills 
through Small and 
Medium (SME) 
Loop and contract 
farming
• Entrepreneurial 
and business skills 
through Small and 
Medium (SME) 
Loop and contract 
farming
*Denotes that this is the highest-ranked adaptation strategy for its respective value chain. 
Good agricultural and post-harvest practices 
are essential to enhancing productivity and 
preventing post-harvest losses. Contract 
farming is crucial to protecting farmers from 
price fluctuation in the market. Controlled water 
management helps farmers regulate the amount 
of water on each plot and controls disease 
spread. Alternating irrigation, a key component 
in the system of rice intensification (SRI), is 
essential in regulating water demand during 
periods of drought when water is scarce. High-
quality agricultural inputs, given the country’s 
low adoption rate, are essential in enhancing 
soil fertility, controlling pests and diseases, and 
enhancing productivity. Simultaneously, the 
use of cooperative business schools is critical to 
training farmers in practice implementation and 
the need to engage in agribusiness ventures. 
These strategies are easily adoptable in 
terms of initial capital needed, human 
resource demand, and level of knowledge 
required to implement. Other experts indicate 
that these practices can improve yield, reduce 
post-harvest losses, and protect farmers against 
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• Adoption of good agricultural practices (GAP) and post-harvest practices, use of quality 
agricultural inputs, market linkages, and contract farming






• Reduced maize 
yield 
• Poor quality of 
produce 
• Development of 
aflatoxins 
• Reduced volume, 
which increases 
the market 
price for final 
consumers 









• Adoption of GAP and post-harvest practices, use of quality agricultural inputs, market 
linkages, use of cooperative business schools, and value chain actor networking.
Strategies to mitigate both hazards
Farmers’ coping 
strategies
• Fertilizer application, mixed farming, irrigation, intercropping, use of improved seeds, 




• Training on GAP, post-harvest practices, contract farming through broad-based training 
and use of 3D animations. Training of processors and farmers in entrepreneurial and 
business skills through SME Loop and cooperative business schools/
MAJOR MODERATEMAJOR MODERATE
Table 2. Adapting to climate change: strategies across major value chain commodities
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Drought • Increased labor 
demand
• Increased demand 
for quality seed  
• Inhibited 
germination due 
to reduced seed 
viability
• Plant withering  
• Development of 
soil hardpans
• Reduced rice yield 
• Poor quality of 
produce 
• Reduced volume, 
which increases 
the market 







• Good agricultural and post-harvest practices, business training for processors, value 
addition, development of drought-resistant varieties, alternating irrigation of wet rice 
fields, use of ICT and 3D animations to disseminate information
Floods • Increased labor 
demand
• Waterlogging
• Buildup of 
weeds, pests, and 
diseases
• Surge in human 
infectious diseases 
• Reduced rice yield 
• Poor quality of 
produce 
• Reduced volume, 
which increases 
the market 







• Good agricultural and post-harvest practices, use of ICT tools to disseminate information, 
business training for processors, value addition, SME Loops.
 Strategies to mitigate both hazards
Farmers’ coping 
strategies
• Mixed cropping, zero tillage, crop rotation, agroforestry, adjustment of planting dates 
and early planting, value addition, diversification in crop and livestock production, 




• Training in good agricultural practices, post-harvest practices, use of fertilizer, value 
addition, and contract farming through broad-based training and use of 3D animations; 
training of processors and farmers in entrepreneurial and business skills through SME 




Potato  input ON-FARM
POST-
Harvest  marketing
Drought • Increased demand 
for labor   
• Poor development 
of leaves and 
flowers
• Development of 
soil hardpan
• Withering 
• Reduced potato 
yield 
• Poor quality of 
produce 
• Bruising of tubers 
• Reduced volume, 
which increases 
the market 








• Good agricultural and post-harvest practices, changing planting dates, adoption of 
drought-resistant varieties, controlled water management 
Extreme rainfall • Increased demand 
for labor and 
pesticides 
• Incidence of 
bacterial wilt, 
blight disease, and 
pests 
• Waterlogging, 
leading to poor 
germination
• Reduced potato 
yield 
• Poor quality of 
produce 
• Reduced volume, 
which increases 
the market 








• Controlled water management, changing planting dates, contract farming, GAP, use of 
cooperative business schools.
 Strategies to mitigate both hazards
Farmers’ coping 
strategies
• Irrigation, spreading of sales overtime period, crop diversification, use of improved 




• Training in good agricultural practices and post-harvest practices, controlled water 
management, and in contract farming through broad-based training and use of 3D 
animations; training of processors and farmers on entrepreneurial and business skills 
through SME Loop and cooperative business schools.
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CASSAVA  input ON-FARM
POST-
Harvest  marketing
Drought • Increased demand 
for labour
• Poor germination 
and stunted 
growth
• Development of 
soil hardpan 
• Reduced cassava 
yield 
• Poor quality of 
produce 
• Bruising of tubers
• Reduced volume, 
which increases 
the market 








• Adoption of GAP and post-harvest practices, contract farming, intercropping, 
optimization of processing plants and technology, value addition.
Extreme rainfall • Increased demand 
for labour and 
pesticides
• Impeded growth
• Buildup of pests 
and weeds
• Reduced cassava 
yield 
• Poor quality of 
produce  
• Reduced volume, 
which increases 
the market 
price for final 
consumers 
• Underutilization of 
processing plants 
and machinery  
Magnitude of 
Impact




• Adoption of GAP and post-harvest practices, contract faming, intercropping, mobile 
cassava processing innovations, SME loop.
 Strategies to mitigate both hazards
Farmers’ coping 
strategies




• Training in GAP, post-harvest practices, mobile cassava processing innovations, 
optimization of processing plants and technology, contract farming through broad-based 
training, and use of 3D animations to train farmers. Training of processors and farmers on 
entrepreneurial and business skills through SME Loop and cooperative business schools.
6.3. Cost benefit analysis of 
the prioritized adaptation 
strategies
A cost-benefit analysis (CBA) is critical when 
making investment decisions, including 
those associated with Climate-Smart 
Agriculture (CSA) practices. A CBA allows for 
the comparison of costs and returns associated 
with a given CSA practice compared to those 
already existing (Ng’ang’a et al., 2017). The 
existing practices are referred to as Business 
as Usual (BAU). Most farmers in the developing 
world already have conventional practices that 
help them cope with climate change variabilities. 
Some of them have been effective while others 
have had no impact on climate change, which is 
why the comparison is important. In CBA, three 
CBA indicators, the Net Present Value (NPV), 
Internal Rate of Return (IRR), and payback period 
are normally used to show the profitability 
associated with an improved practice or 
innovation. The NPV measures the incremental 
flow of net benefits from the innovation over 
its lifecycle, while the IRR is the discount rate 
that equates NPV to 0. A higher IRR indicates 
a high profitability potential. Payback period is 
the number of years it takes to recoup the initial 
investment.
In this profile report, CBA was computed for 
the two highest-ranked innovations in the 
potato value chain, which are controlled 
water management and the use of drought-
tolerant varieties of tubers. These innovations 
were prioritized because they improve 
adaptability and productivity capabilities. A 
CBA was also computed for the top two rice 
practices, which are the alternative irrigation of 
wet rice fields and broad-based training in good 
agricultural practices (GAP) and post-harvest 
practices. These practices were prioritized 
because they can enhance productivity and 
because of their technical simplicity during the 
installation phase. The lifecycles of potatoes and 
rice are 5 and 10 years, respectively.
The use of drought-tolerant varieties in 
potatoes value chain requires about 43% 
and 32% more capital for installation and 
maintenance respectively when compared 
with BAU (Table 3). The use of good growing 
and post-harvest practices in rice value chain 
requires approximately 38% or more of 
installation, maintenance and operation capital 
when compared with BAU (Table 3). The main 
benefit arising from the use of drought tolerant 
variety in potato value chain, was therefore, 
associated with the decrease in the operation 
costs (Table 3) and the increase (about 100%) in 
yield per hectare (Figure 15). The main benefits 
associated with the use of good growing and 
post-harvest practices, emanated mainly from 
the increase in rice yield per hectare (Figure 15).
The NPV associated with use of good growing 
practices and post-harvest practices in rice 
production was US$ 4,647 over its lifecycle 
per hectare and an IRR of 303% which is 
higher than the prevailing discount rate 
of 10% (Table 3b). The NPV associated with 
use of drought tolerant variety in potatoes 
production was US$ 6,301 over its lifecycle per 
hectare and an IRR of 196% which is higher than 
the prevailing discount rate of 10% (Table 4). 
Investing in the use of good growing practices 
and post-harvest practices in rice production had 
a payback period of 1 year (Table 4), meaning 
that despite the high cost of implementing 
this innovation, it is very appealing to farmers 
because of the short payback period. A longer 
payback act as a barrier for adoption and 
scaling up of innovations. Investing in the use 
of drought tolerant variety in potato production 
had a payback period of 2 years (Table 4), thus 
less appealing than the use of good agricultural 
innovation which has a payback of 1 year.
Risk assessment modeling using Monte Carlo 
simulation (n=10000 simulations) showed 
that drought-tolerant potato tubers and good 
growing practices and post-harvest practices 
in rice production are a moderate-risk 
investment. The result showing the probability 
of losing money invested during the adoption 
of the two innovations is summarized in column 
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6 in Table 4. The likelihood or risk of losing 
money invested in the good growing practices 
and post-harvest practices in rice production 
given the characteristics of the cumulative 
density function of expressing the probability 
of the NPV to being less than or equal to the 
costs of adopting this innovation (i.e., the high 
implementation cost and the low maintenance 
costs) is approximately 9%. This means that, 
investing in this innovation is very promising and 
carries low risk (Table 3). Although the use of 
drought tolerant potatoes tubers is profitable, it 
has a moderate risk of about 30%, meaning that 
farmers, may decide to choose other less risky 
investment options. The high implementation, 
maintenance and operation costs (Table 3) could 
also explain why the use of drought tolerant 
potatoes tubers takes at least 2 years to achieve 
a break-even point. This implies that although 
farmers, based on the prioritization results, 
viewed this innovation as one of the promising 
innovations in the study area, without sufficient 
financial support a majority of the farmers 
may not be able to adopt this innovation. High 
implementation, maintenance and operations 
cost, a longer payback period may, therefore, 
act as a barrier to the adoption of the drought 
tolerant variety of potato tubers as well as its 
scaling up among smallholder farmers in Nigeria.
Table 3. Summary information on installation cost for business as usual (BAU) and use of drought-








BAU INNOVATION % 
change
BAU INNOVATION % 
change




Broad-based training on 
Good Growing Practices 
(GAP) and Post-Harvest 
Practices
472 673 43% 3,101 4,090 32% 400 366 32%
PO
TA
TO New Drought tolerant 
improved seed variety
2,796 3,860 38% 10,007 13,875 39% 618 1,238 39%
Figure 15. Yield for Business as usual versus the use of drip irrigation in potatoes production in 
Nigeria
Table 4. Summary information on profitability associated with the prioritized innovations for potatoes 
and rice value chains in Nigeria








Rice Broad-based training on 
Good Growing Practices 
(GAP) and Post-Harvest 
Practices 
6,467 303 (>r) 1
This innovation has about 9% 
probability of making unprofitable 
returns
Potato New Drought tolerant 
improved seed variety
6,301 32 (>r) 4
This innovation has about 30% 
probability of making unprofitable 
returns










under business as 
ususal
Rice production under 
good growing and 
post-harvest practices
Potato production 
under business as 
usual
Potato production under 
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7. Synthesis and Recommendations
Climate projections indicate droughts, floods, 
high rainfall intensity, and high temperatures 
will affect crop and livestock production in 
Nigeria. Climate-change hazards, coupled with 
low use of inputs and mechanization, the high 
poverty rate, insecure land tenure, and poorly 
developed markets result in low agricultural 
production. This situation puts farmers at 
higher risk because they are among the most 
vulnerable given high poverty rate among rural 
households and exceedingly dependent on 
rainfed agriculture.
This climate risk profile identified numerous 
CSA practices to alleviate negative climate 
change effects. Controlled water management 
and use of cooperative business schools are the 
best practices to alleviate extreme rainfall and 
high temperatures that negatively impact potato 
farming. Under the cassava value chain, contract 
farming and the adoption of good agricultural 
and post-harvest practices best protect farmers 
against drought and floods. Under the maize 
value chain, the adoption of good agricultural 
and post-harvest practices helps shield 
farmers from both drought and floods. Quality 
agricultural inputs and contract farming help 
maize farmers mitigate the effects of droughts 
and floods, respectively. Lastly, under the rice 
value chain, GAP and post-harvest practices help 
protect farmers from both drought and floods, 
while alternating irrigation of wet rice fields 
and using quality agricultural inputs can buffer 
farmers against drought and floods, respectively.
 
CBA is an important evaluation tool, 
especially when an investment decision 
needs to be made. Despite CBA limitations 
(i.e., potential inaccuracies that may arise when 
identifying and/or quantifying costs and benefits 
for a given innovation), it is very valuable during 
planning, particularly when making future 
investment decisions (i.e., whether to invest on a 
given innovation or not) and when scaling up the 
adoption of innovation. The use of good growing 
agricultural practices including post-harvest in 
rice production and the use drought tolerant 
variety of tubers considered in this CBA analysis 
are ‘no-regret options’, implying that they 
have the potential to yield economic benefits 
now and, in the future, and could, therefore, 
play an important role in strengthening future 
household resilience. The profitability associated 
with these two innovations as depicted by IRR 
could explain why they emerged as strong 
choice for stakeholders during the prioritization 
process. However, care needs to be taken when 
advising farmers to invest in these innovations 
as they require large upfront investment capital. 
Given that the need to identify innovations that 
can produce desirable outcomes for a majority 
of smallholder farmers in Nigeria is at the heart 
of GIC interests. The CBA results presented 
here shows that innovations that require high 
investment costs may not be appealing to a 
majority of the smallholder farmers and as such 
they may need to be supported both technically 
and financially at the adoption stage of the 
practice.
Going forward, a variety of opportunities for 
collaboration, funding, and synergies exist for 
these practices (Table 5). Several organizations 
are well positioned to offer general support 
across all potential activities, including:
• Nigeria’s Federal Ministry of Agriculture and 
Rural Development (FMARD) 
• Nigeria’s Agricultural Research Council of 
Nigeria (ARCN)
• Nigeria’s National Agricultural Research 
System (NARS)
• Nigeria Incentive-Based Risk Sharing System 
for Agricultural Lending (NIRSAL)
• CGIAR
• International Center for Tropical Agriculture 
(CIAT)
• International Agriculture Research Centre
• International Crops Research Institute for the 
Semi-Arid Tropics
• Food and Agriculture Organization of the 
United Nations
• International Institute of Tropical Agriculture 
(IITA)
• Climate Change, Agriculture and Food 
Security (CCAFS)
• International Fund for Agricultural 
Development (IFAD)
• Netherlands Development Organization (SNV)
• The World Bank
• Feed the Future Nigeria
• German Agency for International Cooperation 
(GIZ)
• Nigeria’s National Adaptation Strategy and 
Plan of Action on Climate Change (NASPA-
CCN)
• The Vision 20:2020
• National Policy on Climate Change
• National Agricultural Resilience Framework
• Growth Enhancement Support Scheme
• National Biodiversity Strategy and Action Plan
• National Seed Policy and Growth 
Enhancement Support Scheme (GESS)
• Agriculture Transformation Agenda (ATA)
Further, several barriers challenge the 
general implementation of climate-aware 
programming in Nigeria. There is very 
limited farmer access to essential inputs and 
mechanization. Certified and improved seed 
distribution networks and farmer awareness are 
not sufficiently robust. Farmers in the rice value 
chain experience high production and input 
costs. Finally, insecure land tenure perpetuates 
barriers to farmer credit and reduces farmers’ 
willingness to undertake long-term projects and 
investments on their land.

























• National Biodiversity 
Strategy and Action 
Plan
• Nigeria’s National 
Adaptation Strategy 
and Plan of Action 






• Considerable capital 
required
Institutional barriers: **
• Limited land tenure 
• Weak land tenure security
• Poor financial service 
availability
• Lack of training on Good 
Agricultural Practices
• Good potential 
for green blended 
finance, using public 
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• Low inputs 
• Low mechanization
Institutional barriers:
• Inconsistent extension 
services**
• Poor financial service 
availability**























• Lack of training
• Varietal impurity, 
which complicates rice 
processing
• Suboptimal access to rice 
processing infrastructure
• High potential 
for private sector 
investing
• Best processing 
practices reduce 
losses in storage 
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for International 
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and Plan of Action 
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• Feed the Future 
Nigeria and Nestle 






• Land tenure security
Institutional barriers:**
• Inconsistent extension 
services
• Weak land tenure
• Low energy access
• Labor shortages
• Weak finance services
• Blended finance, 
using public funds 











































• Feed the Future 
Nigeria and Nestle  







• Suboptimal infrastructure, 
including inadequate 
access to good roads, 
cold storage, warehouses, 
and other conservation 
technologies
• High potential 
for private sector 
investing

















• National Seed 







• Nigeria’s National 
Adaptation Strategy 
and Plan of Action 




Sharing System for 
Agricultural Lending 
(NIRSAL)
• International Institute 




• Financial risk of new 
variety**
• Low mechanization 
• Farmer perception about 
enhanced seed use
Institutional barriers:**
• Inadequate access to 
inputs
• Low access to finance






























• National Biodiversity 
Strategy and Action 
Plan
• Nigeria’s National 
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and Plan of Action 




Sharing System for 
Agricultural Lending 
(NIRSAL)
• The World Bank 





• Low mechanization and 
access to technology
• Land tenure security
• Labor intensivity**
Institutional barriers:**
• Lack of access to training 
and technology
• Considerable capital 
required 
• Public and private 
interests with good 
blended finance 
potential
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for International 
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• Enhancing the Nigeria 
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• Poor access to credit
• Poor availability of farmer-
targeted financial services, 
including loan, credit, 
savings, and warehouse 
receipts**
• Blended finance, 
using public funds 









• Enable on-farm 
investments 














• Poor transportation 
networks to access 
markets
• Dearth of pre-harvest and/
or long-term contracts
Institutional barriers:**
• Suboptimal rice 
processing, leading to 
breakage and lower rice 
prices
• Underdeveloped rice 
marketing infrastructure 
• High potential 
for private sector 
investing






** based on literature 
The Green Innovation Centres (GIC) work 
has been phenomenal to train farmers on 
good agricultural practices, enhance value 
addition, and help spread the use of modern 
inputs. However, to achieve food security and 
reduce the poverty level in Nigeria, federal 
and state governments need to transform the 
agricultural sector and work in collaboration 
with development agencies such as GIZ. Such 
collaborations can be improved by gender-
inclusive policies and strategies, infrastructure 
investment, and access to essential goods and 
services. Additionally, GIC already uses improved 
extension services, farmers’ business schools, 
and ICT-based platforms to assist farmers 
in adapting to climate change. The Nigerian 
government can partner with GIC to further 
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